IN recent years there has been growing acceptance of the view that controlling the growth of monetary aggregates is a useful strategy for purposes of economic stabilization, In particular, it is argued that the probability of achieving the desired growth of nominal gross national product (also referred to as income) can be improved by controlling growth of the monetary aggregates. Thus, assuming that in the long run real GNP grows at a constant rate determined by growth of the labor force and productivity, then controlling the long-run growth of nominal GNP would be an effective means of controlling the rate of inflation.
Monetary aggregates consist of various combinations of short-term, highly liquid, financial assets held by the private sector. Exhibit I defines seven of the most prominently mentioned measures. The aggregates labeled M 1 through M 1~h ave been viewed by various analysts as constituting a temporary abode of purchasing power or as a means for carrying out transactions. The monetary base is generally viewed as both the dominant factor determining M 1 and M 2 and as being under direct control of the Federal Reserve System. Since M~constitutes a major portion of M:t through M 6 , the monetary base is a major factor affecting these aggregates, hut the relationship is not as close.
Accepting this monetary aggregate view for the conduct of economic stabilization policy, there remains the question of which one of the monetary aggregates has the most predictable effect on nominal GNP. One generally accepted criterion for selecting a monetary aggregate is to choose the one which produces the smallest error in forecasting nominal GNP. Another criterion is to choose the aggregate over which monetary authorities have the best control. In making the ultimate selection, both criteria would have to be considered; this article, however, is concerned only with the first one -forecasting.
Two approaches have been used in this regard. One examines the relative stabilities among the various ratios of GNP to each aggregate, referred to as income velocities. This indirect approach asserts that the aggregate which has the smallest variability in its income velocity can be expected to forecast nominal GNP with the smallest error. The other approach uses a model of nominal GNP determination. In this approach, forecasts of nominal GNP are made using various aggregates, and the one which forecasts with the smallest error is directly ascertained, On the basis of this analysis, he concluded:
INDIRECT VELOCITY APPROACH
The greater stability [long-run} of the velocity of than of the velocity of M, suggests that it is safer to specify monetary-objectives in terms of M 9 than in tenns of M,, since doing so requires no allowance for an uncertain secular trend in velocity.
Friedman then observed:
The advantage of no trend might he offset if the velocity of M 2 were more variable over short periods than the velocity of M 1 after allowance for trend. But this is not the case. Nuroerous studies we have made for recent years and also for the whole period since 1914 (when seliable estimates of M 1 first became available) demonstrate that, if anything, the is less variable over short periods than the velocity of M 1 .
Of course, there is no guarantee that the velocity of~2 will not depart from its recent relatively constant level, but neither theory nor the past historical behavior of the velocity of M 0 gives any reason to expect a sudden or large departure.
Long-run Variability of Velocity
The long-run variability of velocity is ascertained by examining movements in the level of velocity over long periods of time. The accompanying chart presents the ratio of nominal GNP to each monetary aggregate for the period 1952~1973.2The beginning date was selected to eliminate the period of the Federal Reserve/Treasury Accord, which was included in Friedman's analysis of M, and M 2 velocities, An examination of the chart indicates that Vram, and
both have pronounced upward trends over the whole period, but that a break in their trends occurred after the fourth quarter of 1966 (Table I ). The trend of V,
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, changed from an average 3.0 percent annual rate to an average 1.8 percent rate, and the trend of V 1 changed from an average 3,2 percent annual rate to an average 1.8 percent rate. While over the whole period the trend growths of V 2 and V 4 are much less than those of V,, and V 1 , a break in their trends also occurred (Table I ). V 2 grew at an average 1.2 percent annual rate to the fourth quarter of 1961, and then remained unchanged through fourth quarter 1973. V. 1 grew at an average 1.1 percent annual rate to the end of 1961, and subsequently decreased at an average 0.8 percent annual rate. Income velocities V 1 , V-, and V 0 have slightly negative trend growth rates with no discernable breaks.
Two statistical measures of variability of a time series are the standard deviation and the coefficient of variation, which is the ratio of the standard deviation to the mean. This latter measure aliosvs a compai'ison of the variability of series which have different magnitudes. The larger the values of these measures, the greater is the variability of the series. Table II presents the long-run variability of these velocity measures for the period 1952 to 1973, According to the coefficients of vanation the levels of Vms, and V, llave, by far, the greatest variability for the whole period. The velocity measure with the smallest variability in its level for the whole period is Vo. When consideration is given to the changes in the trends of four of the velocity measures the relative rankings of long-run variability are little changed. In the period before the various breaks in the trends, V 0 had the smallest long-run variability and VIDS, and V 1 the largest. After the break in trend, '~2 had the smallest long-run variability.
The preceding analysis of long-run variability in the levels of various measures of income velocity is misleading because tIme coefficients of variation are greatly influenced by the existence of trend movements. A measure of velocity with a pronounced trend will have a larger coefficient of variation (the ratio of its standard deviation to its mean) than a measure of velocity with no trend, A more appropriate procedure is to eliminate the trend from the data, The analysis in the next section takes this adjustment into consideration.
Short-run Variability of Velocity
The short-run variability of a measure of velocity by using quarter-to-quarter percent changes (at annual rates) and the moving average of these changes over four quarters and eight quarters. The two periods for averaging are selected on the basis of frequently proposed time horizons for economic stabilization. The standard deviations of these three types of change are used as comparative measures of short-run variability. Since the standard deviation measures variability around the mean and since the mean, in the case of percent changes, is the average growth rate, the standard deviation is a measure of the variability is analyzed Table III presents the various standard deviations but one instance, V 0 has the smallest long-run vanof quarterly percent changes in the seven measures ability. On the other hand, M 1 and the monetary base of velocity. According to the data, V 1 and V 0 have would be expected to forecast nominal GNP with the the smallest quarterly variability for the whole period, largest error, since a substantial break occurred in When the time horizon is extended to four and to their trends of velocity and they have time largest eight quarters, the differences in variability among long-run variability in velocity. These conclusions, the seven measures of velocity are narrowed considhowever, are misleading because of trend moveerably. Over a four-quarter period V, and V~have ments in several of the measures of velocity. the smallest average quarterly variability, and over . It thus appears that the trend 
Conclusions From Analysis of Velocity
As mentioned earlier, it has frequently been asserted that the monetary aggregate with the smallest variability in its income velocity can be expected to forecast nominal GNP with the smallest error. Based on this assertion, the analysis of longrun variability of velocity suggests that N4,~(total liquid assets) would forecast nominal GNP with the smallest error.
When consideration is given to the breaks in the trend growth rates (Table III) , V 0 has the smallest short-run quarterly variability in sub-period I, and V~m,,V 1 , and V 2 have the smallest in sub-period II, When quarterly percent changes are averaged over four quarters, V~has the smallest short-run variability in sub-period I, while in sub-period II, V 5555
, and V 1 have the smallest. Averaging over eight quarters the smallest variability occurs for V 1 and V 0 in sub-period I, and for V,,m,, V 1 , V 2 , and V 0 in sub-period II. At best, the indirect velocity approach is a shortsists of three equations, which are presented in Excut to the forecasting question. While the analysis of hibit II. long-run variability of velocity suggests that M 6 would forecast nominal GNP with the smallest error, the~<1~tt II analysis of short-run variability of velocity is moon-~y 1s in v? hangs tn nomtnal in Onme model was spelled out in detail in a previous article.
(measur d by namrnat GNP) The basic feature of the model is that the change in~r ate a hang in nominal the rate of change in nominal spending by households short term trite efl ra e (measand business firms for newly produced goods and itred by the 4-6 months corn nier ta paper rate). services is postulated to respond to the discrepancy by National Income ac ount the rate of change in actual and desired stocks. Other models for total government purcha e could he developed based on diffei-ent specifications and could of goods and serv ces phi be used to forecast nominal income. Thus, the forecasting exports) results reported here are applicable only to the model presented. The sample period is then extended by four quarters and the parameters are re-estimated. This procedure continues through the terminating quarter which is fourth quarter 1973. The parameter estimates for the longest sample period are reported in Table IV . T Next, for each monetary aggregate, cx ante (beyond each sample period) dynamic simulations are conducted using the complete model. Actual values in the post-sample period of the exogenous variables -each monetary aggregate, total government spending on goods and services, and exports -are used. The lagged sMu Y terms are generated internally. Of interest to this study are the simulated quarterly levels of nominal GNP. Although these simulations are not forecasts in the strict sense, they may be viewed as forecasts with knowledge of future movements in the three exogenous variables.
Forecasting Results
These simulation exercises are used to ascertain the comparative forecasting capabilities of the seven monetary aggregates using the specified model. Forecasts of nominal GNP using each monetary aggregate are developed for successive post-sample periods of four, eight, and twelve quarters.. Forecast en-ors -the difference between predicted and actual quarterly levels of nominal GNP as a percent of actual GNP -are 1 The parameter estimates for all of the sample periods are available on request. The procedure of lengthening the sample period differs from another frequently used procedure of maintaining a moving, fixed length sample period. The argument for using this latter procedure is that it better captures changes in structure, that is, basic changes in the regression coefficients. The procedure used in this study is justified on the basis of tests which rejected the stnictural change hypothesis for equation ( calculated for the fourth, eighth, and twelfth quarters of each post-sample period. These errors are reported in Table V. Two types of forecast error are calculated for each monetary aggregate. One is the root-mean-squared error (RMSE) for each of the three sets of terminal quarters. This measure provides an indication of the average forecasting ability of each aggregate; the one with the smallest RMSE forecasts best, on average, the level of GNP. The other measure is the maximum error within each of the three sets of forecasts. The aggregate with the smallest maximum error is best if avoidance of large forecasting errors is desired. These two measures are presented in Table V .
On the basis of these simulations of the specified model, the monetary base appears to forecast the level of nominal GNP the best. Its RMSE is the smallest for each of the three simulated terminal quarters. In addition, it has the smallest maximum forecast error for the fourth and the twelfth quarters, and it has the second smallest maximum error for the eighth quarter.
CONCLUSIONS
This paper investigated one criterion for choosing a monetary aggregate for economic stabilization the aggregate which forecasts nominal GNP with the smallest error. For time periods of general interest, the indirect income velocity approach produced rather inconclusive evidence regarding the choice of a monetary aggregate. Although this approach would reject M 3 , M 4 , and M 5 , there was little basis for choosing among the other four aggregates. The direct forecasting approach based on the specified model, however, found that the monetary base forecasts the level of nominal GNP with the smallest root-meau-squared error in every case and with the smallest-maximum error in two out of three cases.
